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( 57 ) ABSTRACT 
A quantum tube includes a tube body , a plurality of first 
fluorescent particles and a plurality of second fluorescent 
particles . The tube body has a light incident surface , a light 
emitting surface , a top surface and a bottom surface . The top 
surface is connected between the light incident surface and 
the light emitting surface . The bottom surface is connected 
between the light incident surface and the light emitting 
surface . The top surface is opposite to the bottom surface . 
The top surface has an inclined portion . The inclined portion 
inclines with respect to the bottom surface by an angle . The 
first fluorescent particles are disposed in the tube body . The 
second fluorescent particles are disposed in the tube body . ( 58 ) 

11 Claims , 5 Drawing Sheets 

228 224 226 

220 2104 
2110 2108 208 

210 222 222 
202 . 216 

ALUMUUALLARININ 
2100 212 ) 214 216 2102 204 206 

2106 



US 10 , 078 , 169 B2 
Page 2 

( 56 ) References Cited 
U . S . PATENT DOCUMENTS 

2014 / 0158982 A1 * 6 / 2014 Park . . . . . . . . . . . . . . . . . . . . . GO2B 6 / 005 
257 / 13 

2014 / 0168571 A1 * 6 / 2014 Hyun . . . . . . . . . . . . . . . GO2F 1 / 133615 
349 / 61 

2015 / 0055372 AL 2 / 2015 Wu 
2015 / 0311385 A1 * 10 / 2015 Qiu . . . . . . . . . . . . . . . . . . GO2F 1 / 133606 

257 / 13 
2016 / 0062024 A1 * 3 / 2016 Lee . . . . . . . . . . . . . . . . . . . . . GO2B 6 / 0065 

349 / 65 

FOREIGN PATENT DOCUMENTS 
CN 
CN 

201652190 U 
101930137 A 

CN 102393580 A 
CN 103792729 A 
CN 103807664 A 
CN 104181627 A 

2006 - 253019 A 
2010 - 261048 A 

* cited by examiner 

11 / 2010 
12 / 2010 
3 / 2012 
5 / 2014 
5 / 2014 

12 / 2014 
9 / 2006 

11 / 2010 
IP 

JP 



FIG . 2 PRIOR ART 
104 

AlllllIlIVATOW 

102B 
106 

122 

120 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . StA 

128 124 126 

FIG . 1 PRIOR ART 

102B 

102G 

102R 

102B 

1026 

102R 

10 - 

US 10 , 078 , 169 B2 Sheet 1 of 5 Sep . 18 , 2018 U . S . Patent atent 



atent Sep . 18 , 2018 Sheet 2 of 5 US 10 , 078 , 169 B2 

208 

216 V / 
210 
7216 

202 
2100 

202 . . . . . . . . . 

N 
. . . . . . . . . . . . . . . 

202 H2102 

200 202 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

202 

202 

FIG . 3 

228 224 226 

220 2104 
2110 2108 208 

210 

220 

2221 22 
222 

202 - 2160 

206 204 2100 212 214 216 2102 
2106 

FIG . 4 



atent Sep . 18 , 2018 Sheet 3 of 5 US 10 , 078 , 169 B2 

208 
216 

- 30 210 
- 216 

202 
2100 

202 1 

202 
2102 

200 200 202 

202 

202 

FIG . 5 
40 . 208 

216 
210 

216 

202 214 2100 

202 2 2 

202 
2102 

202 200 

202 

202 

FIG . 6 



atent Sep . 18 , 2018 Sheet 4 of 5 US 10 , 078 , 169 B2 

— 50 
2104 2108 208 

210 
202 ?? 
216 

212 214 | 
2100 2106 216 

206 204 

FIG . 7 
60 208 

216 
210 

- 216 
212 
2112 

+ + + + x 
x + + + x 
x x 202 x 
x 

x 

????? xxx x 
x 

x x 
x x 
x x x 

N? ? ? ?? 
x 
+ * x 
* x x 

+ + + + + + + + * 2100 
202 214 

— 2114 
- 2116 202 

| | | | | | | | | | ? 
+ + + + ? 

+ x + 200 200 x ? 
x x x 202 ? 
x x x ? 

+ + 1 + + x + 1 * x 
+ + + + x + * x 

+ + + + + + 1 2102 

202 

FIG . 8 



U . S . Patent atent Sep . 18 , 2018 Sheet 5 of 5 US 10 , 078 , 169 B2 

2104 
2110 2108 208 

- 70 

210 700 
202 216 Les 

2100 204 206 212 214 216 2102 
2106 

FIG . 9 

2104 
2110 2108 208 

210 ( 800 
216 

2 1 

202 
AMMA 

othum 
2100 212 212 214 214 216 2102 206 204 2106 

FIG . 10 



US 10 , 078 , 169 B2 

QUANTUM TUBE , BACKLIGHT MODULE 
AND LIQUID CRYSTAL DISPLAY DEVICE 

green light sources 102G and the blue light sources 102B are 
different from each other , the display quality and lifespan of 
the liquid crystal display device 1 are influenced accord 
ingly . BACKGROUND OF THE INVENTION 

1 . Field of the Invention SUMMARY OF THE INVENTION 
The invention relates to a quantum tube and , more par 

ticularly , to a quantum tube having an inclined portion , a The invention provides a quantum tube , a backlight 
backlight module equipped with the quantum tube , and a module and a liquid crystal display device , so as to solve the 
liquid crystal display device equipped with the backlight 10 aforesaid problems . 
module . According to an embodiment of the invention , a quantum 

2 . Description of the Prior Art tube comprises a tube body , a plurality of first fluorescent 
How to improve environmental protection ( e . g . do not use particles and a plurality of second fluorescent particles . The 

color filter ) and display quality ( e . g . Motion Picture tube body has a light incident surface , a light emitting 
Response Time ( MPRT ) ) is a significant issue for a liquid 15 surface , a top surface and a bottom surface . The top surface 
crystal display device . If a high - speed liquid crystal can be is connected between the light incident surface and the light 
used in the liquid crystal display device , the environmental emitting surface . The bottom surface is connected between 
protection and display quality can be improved . A blue phase the light incident surface and the light emitting surface . The 
liquid crystal is a liquid crystal with high - speed reaction , top surface is opposite to the bottom surface . The top surface 
whose rising time and falling time are within one millisec - 20 has an inclined portion . The inclined portion inclines with 
ond . The high - speed liquid crystal can improve serious respect to the bottom surface by an angle . The first fluores 
motion blur for the liquid crystal display device . A field cent particles are disposed in the tube body . The second 
sequential color ( FSC ) method is a display technology fluorescent particles are disposed in the tube body . 
without using a color filter , such that it can increase trans Preferably , the angle is between 2 degrees and 10 degrees . 
mittance of the display panel . However , it has to cooperate 25 Preferably , the inclined portion is a flat surface or an 
with high - speed liquid crystal , so as to enhance light - up time arc - shaped surface . 
of the backlight module and reduce complexity of the Preferably , the top surface further has a horizontal por 
driving manner . tion , the horizontal portion is connected between the light 

Referring to FIGS . 1 and 2 , FIG . 1 is a schematic top view incident surface and the inclined portion , the inclined por 
illustrating a backlight module 10 of the prior art and FIG . 30 tion is connected between the horizontal portion and the 
2 is a schematic sectional view illustrating a liquid crystal light emitting surface , and the horizontal portion is parallel 
display device 1 equipped with the backlight module 10 to the bottom surface . 
shown in FIG . 1 . As shown in FIG . 2 , the liquid crystal Preferably , the light incident surface is a flat surface and 
display device 1 comprises a backlight module 10 and a the light emitting surface is an arc - shaped surface . 
liquid crystal display panel 12 , wherein the liquid crystal 35 Preferably , the tube body further has a plurality of first 
display panel 12 is disposed on the backlight module 10 . The partitions , a plurality of second partitions and a plurality of 
liquid crystal display panel 12 has a liquid crystal 124 and third partitions arranged interlacedly , the first fluorescent 
a thin film transistor ( TFT ) driving circuit 126 located particles are disposed in the first partitions , and the second 
between an upper substrate 120 and a lower substrate 122 . fluorescent particles are disposed in the second partitions . 
Furthermore , the liquid crystal display panel 12 may further 40 Preferably , the first fluorescent particles and the second 
has a touch sensing circuit 128 formed on the upper substrate fluorescent particles are mixed with each other . 
120 , so as to achieve touch function . Preferably , the quantum tube further comprises a reflec 
As shown in FIGS . 1 and 2 , the backlight module 10 tive layer disposed on the top surface . 

comprises a light guide plate 100 , a plurality of red light Preferably , the quantum tube further comprises a diffusing 
sources 102R , a plurality of green light sources 102G , a 45 structure disposed on the light emitting surface . 
plurality of blue light sources 102B , a reflective sheet 104 According to another embodiment of the invention , a 
and an optical film assembly 106 . In practical applications , backlight module comprises a light guide plate , a plurality of 
the light guide plate 100 may have dot patterns or other light sources and the aforesaid quantum tube . The quantum 
interference structures formed thereon , such that the light tube is disposed between the light guide plate and the light 
emitted by the red light sources 102R , the green light 50 sources . The light sources are adjacent to the light incident 
sources 102G and the blue light sources 102B into the light surface . The light guide plate is adjacent to the light emitting 
guide plate 100 can be diffused uniformly towards the liquid surface . The inclined portion inclines downwardly from the 
crystal display panel 12 . The reflective sheet 104 can reflect light sources towards the light guide plate . 
partial stray light , so as to enhance the light emitting According to another embodiment of the invention , a 
efficiency . Moreover , the optical film assembly 106 disposed 55 liquid crystal display device comprises the aforesaid back 
on the light guide plate 100 is used for improving optical light module and a liquid crystal display panel . The liquid 
characteristic of the light , wherein the optical film assembly crystal display panel is disposed on the backlight module . 
106 may comprise a prism sheet , a diffusing sheet and so on Preferably , the liquid crystal display panel is a blue phase 
according to practical applications . liquid crystal display panel . 

The prior art arranges the red light sources 102R , the 60 As mentioned in the above , the invention disposes the 
green light sources 102G and the blue light sources 102B quantum tube with the inclined portion between the light 
interlacedly along an edge of the light guide plate 100 and guide plate and the light sources and disposes the first 
uses the field sequential color method to drive the red light fluorescent particles and the second fluorescent particles in 
sources 102R , the green light sources 102G and the blue the quantum tube . Therefore , the light sources may emit 
light sources 102B to emit light towards the high speed 65 identical first color light ( e . g . blue light ) . Then , the first 
response liquid crystal 124 . However , since the light emit - fluorescent particles convert the first color light ( e . g . blue 
ting efficiency and lifespan of the red light sources 102R , the light ) into a second color light ( e . g . red light ) and the second 
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fluorescent particles convert the first color light ( e . g . blue As shown in FIGS . 3 and 4 , the backlight module 20 
light ) into a third color light ( e . g . green light ) . Accordingly , comprises a light guide plate 200 , a plurality of light sources 
the invention can ensure that the light emitting efficiency and 202 , a reflective sheet 204 , an optical film assembly 206 and 
lifespan of the light sources of the backlight module are a quantum tube 208 . In practical applications , the light guide 
uniform . Furthermore , since the first fluorescent particles 5 plate 200 may have dot patterns or other interference struc 
and the second fluorescent particles are disposed in the tures formed thereon , such that the light emitted by the light 
quantum tube , they do not contact the light sources directly , sources 202 into the light guide plate 200 can be diffused 
such that the invention can prevent luminous decay from uniformly towards the liquid crystal display panel 22 . The 
occurring on the first fluorescent particles and the second reflective sheet 204 can reflect partial stray light , so as to 
fluorescent particles due to high heat generated by the light 10 enhance the light emitting efficiency . Moreover , the optical 
sources . Moreover , in a thin type liquid crystal display film assembly 206 disposed on the light guide plate 200 is 
device , the thickness of the light guide plate of the backlight used for improving optical characteristic of the light , 
module is usually thin . The inclined portion of the top wherein the optical film assembly 206 may comprise a prism 
surface of the quantum tube can guide the light emitted by sheet , a diffusing sheet and so on according to practical 
the light sources to the light emitting surface effectively , so 15 applications . 
as to enhance light utilization rate . As shown in FIG . 3 , the quantum tube 208 comprises a 

These and other objectives of the present invention will tube body 210 , a plurality of first fluorescent particles 212 
no doubt become obvious to those of ordinary skill in the art and a plurality of second fluorescent particles 214 . In this 
after reading the following detailed description of the pre embodiment , the first fluorescent particles 212 and the 
ferred embodiment that is illustrated in the various figures 20 second fluorescent particles 214 are mixed with each other 
and drawings . and disposed in the tube body 210 . As shown in FIG . 4 , the 

tube body 210 has a light incident surface 2100 , a light 
BRIEF DESCRIPTION OF THE DRAWINGS emitting surface 2102 , a top surface 2104 and a bottom 

surface 2106 , wherein the top surface 2104 is connected 
FIG . 1 is a schematic top view illustrating a backlight 25 between the light incident surface 2100 and the light emit 

module of the prior art . ting surface 2102 , the bottom surface 2106 is connected 
FIG . 2 is a schematic sectional view illustrating a liquid between the light incident surface 2100 and the light emit 

crystal display device equipped with the backlight module ting surface 2102 , the top surface 2104 is opposite to the 
shown in FIG . 1 . bottom surface 2106 , the top surface 2104 has an inclined 

FIG . 3 is a schematic top view illustrating a backlight 30 portion 2108 , and the inclined portion 2108 inclines with 
module according to a first embodiment of the invention . respect to the bottom surface 2106 by an angle O . In this 

FIG . 4 is a schematic sectional view illustrating a liquid embodiment , the top surface 2104 may further have a 
crystal display device equipped with the backlight module horizontal portion 2110 , wherein the horizontal portion 2110 
shown in FIG . 3 . is connected between the light incident surface 2100 and the 

FIG . 5 is a schematic top view illustrating a backlight 35 inclined portion 2108 , the inclined portion 2108 is con 
module according to a second embodiment of the invention . nected between the horizontal portion 2110 and the light 

FIG . 6 is a schematic top view illustrating a backlight emitting surface 2102 , and the horizontal portion 2110 is 
module according to a third embodiment of the invention . parallel to the bottom surface 2106 . In this embodiment , the 

FIG . 7 is a schematic sectional view illustrating a back - inclined portion 2108 is a flat surface . However , in another 
light module according to a fourth embodiment of the 40 embodiment , the inclined portion 2108 may also be a convex 
invention . arc - shaped surface . 

FIG . 8 is a schematic top view illustrating a backlight The quantum tube 208 is disposed between the light guide 
module according to a fifth embodiment of the invention . plate 200 and the light sources 202 , wherein the light sources 

FIG . 9 is a schematic sectional view illustrating a back - 202 are adjacent to the light incident surface 2100 of the tube 
light module according to a sixth embodiment of the inven - 45 body 210 , the light guide plate 200 is adjacent to the light 

emitting surface 2102 of the tube body 210 , and the inclined 
FIG . 10 is a schematic sectional view illustrating a portion 2108 inclines downwardly from the light sources 

backlight module according to a seventh embodiment of the 202 towards the light guide plate 200 . In this embodiment , 
invention . the quantum tube 208 may be attached on the light guide 

50 plate 200 by an optical clear adhesive 216 or the like . 
DETAILED DESCRIPTION Furthermore , the light sources 202 may also be attached on 

the other side of the quantum tube 208 by the optical clear 
Referring to FIGS . 3 and 4 , FIG . 3 is a schematic top view adhesive 216 or the like . 

illustrating a backlight module 20 according to a first In this embodiment , the light sources 202 may emit a first 
embodiment of the invention and FIG . 4 is a schematic 55 color light , the first fluorescent particles 212 may convert the 
sectional view illustrating a liquid crystal display device 2 first color light into a second color light , and the second 
equipped with the backlight module 20 shown in FIG . 3 . As fluorescent particles 214 may convert the first color light 
shown in FIG . 4 , the liquid crystal display device 2 com into a third color light . For example , the light sources 202 
prises a backlight module 20 and a liquid crystal display may be blue light emitting diodes , so the first color light 
panel 22 , wherein the liquid crystal display panel 22 is 60 emitted by the light sources 202 may be blue light . At this 
disposed on the backlight module 20 . In this embodiment , time , the first fluorescent particles 212 may be fluorescent 
the liquid crystal display panel 22 may have a liquid crystal particles capable of converting blue light into red light ( i . e . 
224 and a thin film transistor ( TFT ) driving circuit 226 the second color light ) and the second fluorescent particles 
located between an upper substrate 220 and a lower sub - 214 may be fluorescent particles capable of converting blue 
strate 222 . Furthermore , the liquid crystal display panel 22 65 light into green light ( i . e . the third color light ) . Still further , 
may further has a touch sensing circuit 228 formed on the since the top surface 2104 of the quantum tube 208 has the 
upper substrate 220 , so as to achieve touch function . inclined portion 2108 , the inclined portion 2108 can guide 

tion . 
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the light emitted by the light sources 202 to the light emitting Accordingly , when the blue light emitted by the light sources 
surface 2102 effectively , so as to enhance light utilization 202 passes through the first partitions 2112 , the second 
rate . Preferably , the angle o included between the inclined partitions 2114 and the third partitions 2116 of the quantum 
portion 2108 and the bottom surface 2106 may be between tube 208 , red light , green light and blue light will be 
2 degrees and 10 degrees , so as to optimize light utilization 5 generated and then mixed uniformly by the light guide plate 
rate . It should be noted that when the liquid crystal display 200 . When the liquid crystal of the liquid crystal display 
device 2 is a thin type liquid crystal display device , the panel is blue phase liquid crystal , the backlight module 60 
thickness of the light guide plate 200 of the backlight shown in FIG . 8 can be used to provide light . 
module 20 is usually thin . The inclined portion 2108 of the When the liquid crystal display panel has blue phase 
top surface 2104 of the quantum tube 208 can guide the light 10 liquid crystal , the liquid crystal display panel is a blue phase 
emitted by the light sources 202 to the light emitting surface liquid crystal display panel and the liquid crystal display 
2102 effectively , so as to enhance light utilization rate . In panel may be a field sequential color ( FSC ) liquid crystal 
other words , the quantum tube 208 with the inclined portion display panel . A field sequential color ( FSC ) method is a 
2108 of the invention is very suitable for the thin type liquid display technology without using a color filter , such that it 
crystal display device . 15 can increase transmittance of the display panel . However , it 

Referring to FIG . 5 , FIG . 5 is a schematic top view has to cooperate with high - speed liquid crystal , so as to 
illustrating a backlight module 30 according to a second enhance light - up time of the backlight module 60 and reduce 
embodiment of the invention . The main difference between complexity of the driving manner . 
the backlight module 30 and the aforesaid backlight module Referring to FIG . 9 , FIG . 9 is a schematic sectional view 
20 is that , in the backlight module 30 , the light incident 20 illustrating a backlight module 70 according to a sixth 
surface 2100 of the quantum tube 208 is a flat surface and embodiment of the invention . The main difference between 
the light emitting surface 2102 of the quantum tube 208 is the backlight module 70 and the aforesaid backlight module 
a concave arc - shaped surface . In this embodiment , when the 20 is that the quantum tube 208 of the backlight module 70 
light emitted by the light sources 202 passes through the further comprises a reflective layer 700 disposed on the top 
light emitting surface 2102 , which is formed as concave 25 surface 2104 . In this embodiment , the reflective layer 700 
arc - shaped surface , and enters the light guide plate 200 , the may be made of silver , aluminum , white paint , or the like . 
light will be concentrated inwardly , so as to enhance central The reflective layer 700 can reflect the light emitted by the 
luminance of the backlight module 30 effectively . light sources 202 to the light guide plate 200 , so as to 

Referring to FIG . 6 , FIG . 6 is a schematic top view enhance light utilization rate . Furthermore , the reflective 
illustrating a backlight module 40 according to a third 30 layer 700 can prevent light leak from occurring , so as to 
embodiment of the invention . The main difference between enhance display quality . 
the backlight module 40 and the aforesaid backlight module R eferring to FIG . 10 , FIG . 10 is a schematic sectional 
20 is that , in the backlight module 40 , the light incident view illustrating a backlight module 80 according to a 
surface 2100 of the quantum tube 208 is a flat surface and seventh embodiment of the invention . The main difference 
the light emitting surface 2102 of the quantum tube 208 is 35 between the backlight module 80 and the aforesaid backlight 
a convex arc - shaped surface . In this embodiment , when the module 20 is that the quantum tube 208 of the backlight 
light emitted by the light sources 202 passes through the module 80 further comprises a diffusing structure 800 dis 
light emitting surface 2102 , which is formed as convex posed on the light emitting surface 2102 . In this embodi 
arc - shaped surface , and enters the light guide plate 200 , the ment , the diffusing structure 800 may be a saw - toothed 
light will be diffused outwardly , so as to make display 40 structure or other convex - concave structures . Furthermore , 
quality of the liquid crystal display device more uniform . the diffusing structure 800 may be formed with the tube 

Referring to FIG . 7 , FIG . 7 is a schematic sectional view body 210 integrally or may be attached on the light emitting 
illustrating a backlight module 50 according to a fourth surface 2102 of the tube body 210 by a UV curing process . 
embodiment of the invention . The main difference between The diffusing structure 800 can diffuse the light emitted by 
the backlight module 50 and the aforesaid backlight module 45 the light sources 202 before the light enters the light guide 
20 is that , in the backlight module 50 , the top surface 2104 plate 200 , so as to prevent light spot from occurring . 
of the quantum tube 208 consists of one single inclined As mentioned in the above , the invention disposes the 
portion 2108 without the aforesaid horizontal portion 2110 . quantum tube with the inclined portion between the light 

Referring to FIG . 8 , FIG . 8 is a schematic top view guide plate and the light sources and disposes the first 
illustrating a backlight module 60 according to a fifth 50 fluorescent particles and the second fluorescent particles in 
embodiment of the invention . The main difference between the quantum tube . Therefore , the light sources may emit 
the backlight module 60 and the aforesaid backlight module identical first color light ( e . g . blue light ) . Then , the first 
20 is that , in the backlight module 60 , the tube body 210 of fluorescent particles convert the first color light ( e . g . blue 
the quantum tube 208 further has a plurality of first partitions light ) into a second color light ( e . g . red light ) and the second 
2112 , a plurality of second partitions 2114 and a plurality of 55 fluorescent particles convert the first color light ( e . g . blue 
third partitions 2116 arranged interlacedly , wherein the first light ) into a third color light ( e . g . green light ) . Accordingly , 
fluorescent particles 212 are disposed in the first partitions the invention can ensure that the light emitting efficiency and 
2112 , the second fluorescent particles 214 are disposed in the lifespan of the light sources of the backlight module are 
second partitions 2114 , and there are no fluorescent particles uniform . Furthermore , since the first fluorescent particles 
disposed in the third partitions 2116 . For example , the light 60 and the second fluorescent particles are disposed in the 
sources 202 may be blue light emitting diodes , so the first quantum tube , they do not contact the light sources directly , 
color light emitted by the light sources 202 may be blue such that the invention can prevent luminous decay from 
light . At this time , the first fluorescent particles 212 may be occurring on the first fluorescent particles and the second 
fluorescent particles capable of converting blue light into red fluorescent particles due to high heat generated by the light 
light ( i . e . the second color light ) and the second fluorescent 65 sources . Moreover , in a thin type liquid crystal display 
particles 214 may be fluorescent particles capable of con - device , the thickness of the light guide plate of the backlight 
verting blue light into green light ( i . e . the third color light ) . module is usually thin . The inclined portion of the top 
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surface of the quantum tube can guide the light emitted by 6 . The quantum tube of claim 1 , wherein the first fluo 
the light sources to the light emitting surface effectively , so rescent particles and the second fluorescent particles are 
as to enhance light utilization rate . mixed with each other . 

Those skilled in the art will readily observe that numerous 7 . The quantum tube of claim 1 , further comprising a 
modifications and alterations of the device and method may 5 reflective laver disposed on the top surface . 
be made while retaining the teachings of the invention . 8 . The quantum tube of claim 1 , further comprising a Accordingly , the above disclosure should be construed as diffusing structure disposed on the light emitting surface . limited only by the metes and bounds of the appended 
claims . 9 . A backlight module comprising : 
What is claimed is : 10 a light guide plate ; 
1 . A quantum tube comprising : a plurality of light sources ; and a tube body having a light incident surface , a light a quantum tube disposed between the light guide plate and emitting surface , a top surface and a bottom surface , the the light sources , the quantum tube comprising a tube top surface being connected between the light incident body , a plurality of first fluorescent particles disposed surface and the light emitting surface , the bottom 15 in the tube body , and a plurality of second fluorescent surface being connected between the light incident particles disposed in the tube body , the tube body surface and the light emitting surface , the top surface having a light incident surface , a light emitting surface , being opposite to the bottom surface , the top surface a top surface and a bottom surface , the top surface having an inclined portion and a horizontal portion , the being connected between the light incident surface and inclined portion inclining with respect to the bottom 20 the light emitting surface , the bottom surface being surface by an angle , the horizontal portion being con connected between the light incident surface and the nected between the light incident surface and the 

inclined portion , the inclined portion being connected light emitting surface , the top surface being opposite to 
the bottom surface , the top surface having an inclined between the horizontal portion and the light emitting portion and a horizontal portion , the inclined portion surface , the horizontal portion being parallel to the 25 inclining with respect to the bottom surface by an bottom surface ; angle , the horizontal portion being connected between a plurality of first fluorescent particles disposed in the the light incident surface and the inclined portion , the tube body ; and inclined portion being connected between the horizon a plurality of second fluorescent particles disposed in the tal portion and the light emitting surface , the horizontal tube body . 

2 . The quantum tube of claim 1 , wherein the angle is portion being parallel to the bottom surface , the light 
sources being adjacent to the light incident surface , the between 2 degrees and 10 degrees . light guide plate being adjacent to the light emitting 3 . The quantum tube of claim 1 , wherein the inclined surface , the inclined portion inclining downwardly portion is a flat surface or an arc - shaped surface . from the light sources towards the light guide plate . 4 . The quantum tube of claim 1 , wherein the light incident 35 

surface is a flat surface and the light emitting surface is an 10 . A liquid crystal display device comprising : 
arc - shaped surface . the backlight module of claim 9 ; and 

5 . The quantum tube of claim 1 , wherein the tube body a liquid crystal display panel disposed on the backlight 
further has a plurality of first partitions , a plurality of second module . partitions and a plurality of third partitions arranged inter - 40 
lacedly without overlapping with each other , the first fluo 11 . The liquid crystal display device of claim 10 , wherein 
rescent particles are disposed in the first partitions , and the the liquid crystal display panel is a blue phase liquid crystal 
second fluorescent particles are disposed in the second display panel . 
partitions . 

30 
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